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[57] ABSTRACT

A device for switching a plurality of electrical circuits,
each including a group of electrodes separated by insu-

~ lators and a duct forined by coaxial holes made in the

electrodes and insulators and filled partially with a con-
ducting liquid wetting the surface of the electrodes
within the duct. An element controls the flow of con-
ducting liquid within the duct so as to close the elec-
trodes. The element is linked mechanically with a duct
sealing element in common with the ducts of all the
groups. The sealing element has a cavity filled with a
dielectric liquid communicating with the ducts of all the
groups. '

"1 Claim, 4 Drawing Figures
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DEVICE FOR SWITCHING ELECTRICAL
CIRCUITS -

FIELD OF THE INVENTION

This invention relates to liquid-contact switches and
more particularly to devices for switching the electrical
circuits of automatic centrol commumeat:on and data
system instruments. - -

The invention is meant preferably for use in multicon-
ductor d.c. and a.c. radioelectronic, measuring and
computer circuits, industrial automatic control systems
and, also, for switching the sound channel of communi-
cation systems.

BACKGROUND OF THE INVENTION

Known in the art is a device for switching electrical
circuits USSR Inventor’s Certificate No. 333, 669; CI.
HO3K 17/00), comprising a hermetically sealed duct
passing through metal electrodes and insulating layers
separating them and partlally filled with a conducting
liquid {(mercury) wettlng the surface of the electrodes

within the duct.
- The sw1tchover of the device from one stable state to
another by means of a current pulse that is applied to
the respective pair of electrodes, destroys the liquid
conducting bridge across the electrodes.

Also known is a device for switching electrical cir-
cuits (cf. FRG Pat. No. 1,811,489, Cla. 21 ¢ 33/01),
based on a group comprising electrodes separated by
insulators and having a duct formed by coaxial holes
made in the electrodes and insulators and filled partially
with a conducting liquid (mercury) wetting the surface
of the electrodes and the duct. Each duct of the device
has an individual sealing element preventing the leakage
of conducting liquid from the channel and linked me-
chanically with the element controlling the flow of
conducting liquid within the duct so as to close the
electrodes. The control element is in the form of a pi-
ezoelectric unit producing a compressive or rarefying
acoustic wave that alters the position of the conducting
liquid within the channel.

- In switching multi-line interconnecting channels of
communication and information systems where it be-
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comes necessary to employ several similar known de- 45

vices, the switching cannot be synchronized properly,
since each contact has its own control element. Further-
more, the known device has a considerable specific
volume and a high specific control power consumption.

SUMMARY OF THE INVENTION

It is an object of the invention to provide for synchro-
nous switching of several electrical circuits when
switching over multi-line interconnecting channels of
communication and data systems.

It 1s another object of the present invention to reduce
the specific volume of the electrical circuit switching
device.

Still another object of the present invention is to
lower the specific control power consumption of the
hereinproposed device.

These and other objects are attained by a device for
switching electrical circuits, based on a group compris-
ing electrodes separated by insulators and having a duct
formed by coaxial holes made in the electrodes and
insulators and filled partially with a conduting liquid
wetting the surface of the electrodes in the duct. The
device i1s provided with a sealing element linked me-
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)
chanically with an element controlling the flow of con-
ducting liquid within the duct so as to close the elec-
trodes. The device in accordance with the present in-
vention switches a plurality of circuits, each mcludlng a
group of electrodes and has a duct sealing element in
common with all the groups. The sealing element has a
cavity filled with a dielectric liquid communlcatmg
with the ducts of all the groups. ,
Simultaneous switching of all the electrical circuits is
ensured by synehronously altering the position of the
conductmg lquId In all the ducts of the groups.

BRIEF DESCRIPTION OF ACCOMPANYING
DRAWINGS |

The invention will now be described i in greater detall
with reference to specific embodiments thereof, taken in
conjunctlon with the accempanymg drawings wherein:

FIG. 1is a sectional view of a device of the invention
for sw1tch1ng electrical circuits w1th the electrodes of
each group electrlcally separated

FIG. 2 is a sectional view of the dewce of FIG D

with the electrodes of each group in electrleal contact
in the 0ppos1te stable state; .

FIG. 3 is a sectional view of the dev1ce of the i mven-
tion for sw1teh1ng electrical circuits with the electredes_
of each group in electrical contact; and =

FIG. 415 a sectional view of the dewce of FIG 3 in.
the opposite stable state with the electrodes ef each
group electrlcally separated.

DETAILED DESCRIPTION OF THE
INVENTION

In accordance with the invention, the device for
switching electrical circuits is based on several groups,
each comprising electrodes 1 (see FIG. 1) separated by
an 1nsulator 2 and a duct 3 formed by coaxial holes
made in the electrodes 1 and the insulator 2. The duct 3
1s filled partially with a conducting liquid 4 (e.g. mer-
cury) wetting the surface of the electrodes 1 and the
duct 3. Each of the switched electrical circuits, includes
a group. The groups are separated electrically from
each other by the insulators S. The conducting liquid 4
mside each duct 3 may be in two opposite and reversible
stable states with the electrodes open or electrically
separated, or with the electrodes closed or in electrical
contact. In the initial position (see FIG. 1), the elec-
trodes 1 are open or electrically separated, and in the
oppostte state (FIG. 2), the electrodes are closed or in
clectrical contact. The sealing element 6 (see FIG. 1) of
the ducts 3 is in common with all the groups and has a
cavity 7 filled with a dielectric liquid 8 that communi-
cates with all the ducts 3. The control element 9 con-
trolling the flow of the conducting liquid 4 inside the -
duct 3 so as to open the electrodes 1 is linked mechani-
cally with the sealing element 6 and is piezoelectric
element connected to the control electrodes 10.

FI1G. 3 shows an embodiment of the device, wherein
the electrodes 1 are closed, or in electrical contact, in
the 1initial state, and are open, or electrically separated,
in the opposite state (see FIG. 4).

The device which closes the initially open contacts,
shown in FIG. 1, operates in the following manner. On
supply of a control voltage to the electrodes 10 of the
control element 9, the piezoelectric element deflects
and deforms one of the walls of the cavity 7, thus reduc-
ing its volume. The compressive wave produced
thereby is passed simultaneously through the dielectric
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liquid 8 to all the ducts 3 and synchronously alters the

position of the conducting liquid 4 in all the ducts 3,

thereby closing all the electrical circuits simultaneously.

When the control voltage is switched off, the piezo-
electric element and the deformed wall of the cavity 7
of the sealing element 6 return back to the initial posi-
tion. As a result, the conducting liquid 4 simultaneously
comes back to the initial state in all the ducts 3, thereby
separating the electrodes, and synchronously opens all
the electrical circuits. |

The device with initially closed contacts shown in
FIG. 3 operates in a similar manner, the only difference
being that the electric circuits are opened simulta-
neously by the rarefying wave transferring through the
dielectric liquid 8 (FIG. 4). |

The hereinproposed device ensures a high synchro-
nism of operation of the contacts (in any number) when

switching multi-line d.c. and a.c. circuits.
The present device for switching electrical circuits is
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resistant to vibration and impacts over a wide range of 20

frequencies and accelerations, is almost unsusceptible to
the effect of external electric fields, has a low and stable
contact resistance and short contact making time. .

The device may be made to retain or not retain the
contacts in set position after the control signal is discon-
tinued.

The simple design features of the hereinproposed
device permit it to be reduced to the size of printed-cir-
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cuit cards or film-type electronic components and to
provide for maximum reduction in volume and power
consumption per switched contact.

What is claimed 1s:

1. A device for switching electrical circuits, compris-

ing

a plurality of electrical circuits, each including a
group of electrodes separated by insulators;

a duct in each said group formed by coaxial holes in
said electrodes and insulators and filled partially
with a conducting liquid wetting the surface of satd
electrodes within said duct;

a duct sealing element in common with all said ducts;

a cavity in said duct sealing element filled with a
dielectric liquid communicating with said ducts of
all said groups; and

an element mechanically linked to said duct sealing
element for controlling the flow of said conducting
liquid within said ducts by acting on said duct
sealing element and producing a compressive wave
which is passed simultaneously through the dielec-
tric liquid to all said ducts and synchronously alters
the position of the conductive liquid in all said
ducts simultaneously thereby selectively placing
said electrodes in electrical contact or electrically

separating said electrodes.
P K £ & A
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